Proteins are important in determining the nutritional value of wheat, and among them gluten determines the baking quality of bread wheat and pasta-making technological properties of wheat. By assessing genetic parameters of wheat quality traits, it is possible to elucidate potential for improvement. The plant material consisted of 30 genotypes of bread and durum wheat of worldwide origin. The trials were sown at three locations in Serbia during two vegetation seasons 2010-2011 and 2011-2012. Protein content, wet gluten content, Zeleny sedimentation volume and deformation energy were determined by near infrared spectrometry. The objectives of this investigation were to assess: i) variability, components of variance, heritability in a broad sense , expected genetic advance for protein content, wet gluten content, Zeleny sedimentation volume and deformation energy; ii) associations between agronomic characteristics and protein content, wet gluten content, Zeleny sedimentation volume and deformation energy in order to determine indirect selection feasibility. In durum wheat, the highest coefficients of genetic and phenotypic variation (CV g and CV ph ) were recorded for deformation energy in bread wheat (18% and 18.4%, respectively), whereas the lowest values of 4.1% and 4.6% were shown for protein content. The relation genetic component of variance ( ) / component of variance due to genotype × environment interaction ( ) > 1 was observed for protein content (3.2), wet gluten content (2.9) and deformation energy (3.9), and equal to one for Zeleny sedimentation volume, in bread wheat. In durum wheat, / > 1 was detected for protein content (1.4), wet gluten content (1.5), Zeleny sedimentation volume (2.1) and deformation energy (1.4). Considering very high and high observed for deformation energy and Zeleny sedimentation volume (95.8% and 86.2%, respectively) in bread wheat, coupled with high genetic advance (36.3% and 28.1%, respectively), success from classical breeding can be anticipated. Grain thickness was strongly associated with Zeleny sedimentation volume, and to a lesser extent with protein content, wet gluten content and deformation energy in bread and durum wheat, and along with grain vitreousness in durum wheat, can serve for indirect selection.
Introduction
The major wheat species covering 95% of world wheat production is a hexaploid Triticum aestivum L., known as "common" or "bread" wheat, being adapted to a wide range of moisture conditions from xerophytic to littoral (Monneveux et al., 2012) . At the second place regarding total wheat world production of 35-40 millions of tonnes is tetraploid species Triticum durum Desf., being adapted to the hot, dry conditions surrounding the Mediterranean Sea, and similar climates in other regions (Shewry, Hey, 2015) . The flour from common wheat is used for making bread, cookies and pastries, whereas semolina and flour from durum wheat is used for pasta, couscous, leavened and unleavened bread, bulgur and freekeh.
Protein content represents an important factor for price determination in wheat trading, commanding higher prices of higher protein hard wheat, and of lower protein soft wheat (Carver, 2009 ). Improving quality is one of the most important goals of durum wheat breeding programs in the European Union (EU), with premiums to boost the cultivation of high-quality cultivars (Royo, Briceño-Félix, 2011) . The EU durum wheat quality index increased by 6.25% by decreasing protein content by ~10%, but by increasing protein per ha at a rate of 0.35% year -1 , and also by increasing gluten strength by 27.9-32.1% year -1 (Subira et al., 2014) . Protein content of 12.600 genotypes in the USDA World Wheat Collection ranged from 7% to 22% of the dry weight, but the majority of the genotypes had 10-15% of the dry weight (Shewry, Hey, 2015) . Protein content is a typical quantitative trait controlled by complex genetic arrangements under high influence of environmental factors.
Gluten has a key role in determining the unique baking quality of wheat by conferring water absorption capacity, cohesiveness, viscosity and elasticity on dough (Wieser, 2007) . The gluten proteins consist of glutenins and gliadins as the most important wheat storage proteins, representing 75-85% of the total grain proteins, exhibiting richness in asparagine, glutamine, arginine, proline, and scarcity of lysine, tryptophan and methionine (Žilić et al., 2011) . Genetic effects are generally considered to be the most significant for qualitative characteristics of gluten. Wet gluten is correlated with protein content and represents common flour specification required by end-users in the food industry. The Zeleny sedimentation volume test is based on the ability of the endosperm storage proteins to swell and flocculate in a lactic acid solution, showing positive correlations with gluten strength and breadmaking quality, but also with the cooking quality of pasta and with bread-loaf volume (Deng et al., 2013) . Both higher gluten content and a better gluten quality give rise to slower sedimentation, and ultimately higher Zeleny test values.
The wheat dough rheological properties are essential in bread-making technology, by controlling dough mechanical handling, proofing and baking, influencing the quality of the bakery products (Gaines et al., 2006) . One of the most relevant dough rheological properties is the deformation energy or dough strength, predicting flour processing behaviour and sufficient firmness of wellcooked semolina products (Vizitiu et al., 2012) .
The objectives of this research were to explore the variability and estimate components of variance, heritability in a broad sense, and expected genetic advance for protein, wet gluten, Zeleny sedimentation volume and deformation energy in bread and durum wheat genotypes from the multi-environment trial in Serbia. The genotype by trait analysis was used for determination of the associations of agronomic traits with these four technological quality properties in order to perceive the notion of the indirect selection. [2000] [2001] .
Materials and methods
The locations of field trials were: 1) Rimski Šančevi (RS) (45°19′51ʺ N, 19°50′59ʺ E) within the Institute of Field and Vegetable Crops, 2) Zemun Polje (ZP) (44°52′ N, 20°19′ E) within Maize Research Institute "Zemun Polje" and 3) Padinska Skela (PS) (44°57′ N, 20°26′ E) within PKB-Agricultural Corporation Belgrade, Agroeconomik Institute; all three in Serbia. The investigation was conducted during two vegetation seasons 2010-2011 (1 st year) and 2011-2012 (2 nd year). Field experiments were laid out in a randomized complete block design with four replications. The experimental plot consisted of 5 rows of 1 m in length with the interrow spacing of 20 cm. The elementary plot consisted of three inner rows of 0.6 m 2 (3 × 0.2 × 1 m), and seeds from elementary plot were used for the analyses. According to WRB (2014) , Haplic Chernozem (CHha) soil is at the RS and ZP locations, whereas Humic Gleysol (GLhu) is at the PS. The rates of fertilizers were determined based on the soil chemical characteristics and available amounts of phosphorus (P), potassium (K) and nitrogen (N) in the soil. A total of 45 kg ha -1 N, 45 kg ha -1 P and 45 kg ha -1 K were applied in PS1 and PS2 environments, while 18 kg ha -1 N and 78 kg ha -1 P were applied prior to sowing in the ZP1, ZP2, RS1 and RS2 environments. Sowing in both seasons was done by hand at RS location in mid-October, and by hand at PS and ZP locations, in late October, and early November, respectively. (EN ISO 27971:2006) . Quality tests for wet gluten content, Zeleny sedimentation volume and deformation energy were performed on intact grains of each genotype for each environment at 14% moisture level, whereas protein content was expressed on dry weight basis. Seeds were harvested at full maturity, the average moisture content after harvesting ranged from 12.2% to 12.8% in bread wheat and from 11.4% to 12.1% in durum wheat, consistently across genotypes of bread and durum wheat, respectively. NIRS represents rapid analysis for quality control and is widely used in the wheat processing industry for measuring moisture and protein contents, but also for detection of Zeleny sedimentation volume, mixograph dough parameters, extensigraph dough characteristics and alveograph dough properties (Surma et al., 2012) .
Analysis of agronomic traits. Plots were handharvested at maturity, and grain yield (YLD) was determined per elementary plot and expressed as kg ha -1 . Plant height (PH), number of grains per spike (GNS) and spike length (SL) were measured on 20 representative plants per elementary plot per replication. Thousand grain weight (TGW) was assessed from the harvested grain as three samples of 1000 grains per elementary plot per replication. The grain length (GL), grain width (GW) and grain thickness (GT) were measured by a digital electronic micrometre from the samples of twenty grains per elementary plot per replication. According to Tukey (HSD) test, the number of different homogenic sub-groups for grain thickness was 8 and 7 in bread and durum wheat, respectively. The productive tillering coefficient (PTC) was determined as a ratio of the number of spikes in the stage of maturation and the number of overwintered plants determined in the spring at the elementary plot per each replication. Grain vitreousness (GV) was determined by the method given in Kaluđerski and Filipović (1998) with a farinator, allowing 50 wheat grains to be held firmly while a blade cuts them transversely. The percentage of vitreous grains was calculated by examining the crosssection of the grains and by obtaining the mean value of the 50 grains × 2 following the formula:
Grain vitreousness , were A is number of fully vitreous grains, Bnumber of vitreous grains with more than 75% of grain cross-section being vitreous, C -number of vitreous grains with 50% to 75% grain cross-section being vitreous, D -number of vitreous grains with 25% to 50% grain cross-section being vitreous.
Statistical analysis. The two-way analysis of variance (ANOVA) based on random complete block design, with the fixed effects of genotype and environment, served for the quantification of the mean squares of the sources of variation, which were used for the calculation of the components of variance according to Falconer and Mackay (1996) . Environment represented vegetation season × location combination. Multivariate analysis of variance (MANOVA) was performed as tests of betweensubjects effects. Testing the statistical significance of the difference in trait means between bread wheat and durum wheat was carried out using t-test, whereas Tukey (HSD) test designated statistical significance of the difference in trait means between genotypes of bread wheat for each trait and independently, between genotypes of durum wheat for each trait. Broad sense heritability was calculated as the ratio the genotypic variance to the phenotypic variance, and expected genetic advance as part of the mean for each trait at 5% selection intensity (k = 2.056) was evaluated as in Falconer and Mackay (1996) . In order to compare the extent of predicted genetic advance of different traits with different measurement units, expected genetic advance as percent of mean (%) was computed. The genotype-by-trait (G × T) biplot was used to visualise associations of agronomic traits, technological quality properties, and also profiles of genotypes by traits. The ANOVA, Tukey (HSD) test, MANOVA and G × T analysis were done within the computing environment R (R Development Core Team, 2013).
Results and discussion
Variability of the examined technological quality traits and descriptive statistical parameters are given in Table 1 .
The protein content varied from 12.4% to 15.4% in bread wheat, and from 14.3% to 17.1% in durum wheat (Table 1) . According to our results, a similar range for protein content of 10.5-16.3% was reported by Yang et al. (2014) for 330 Chinese bread wheat cultivars, whereas larger variation of 8.3-17.6% for 162 bread wheat cultivars from European Wheat Catalogue was shown by Branlard et al. (2001) . Mean value for protein content of bread wheat (13.8%) was higher than in Polish and German (12.5%) and American (12.7%) cultivars of winter wheat (Table 1) (Fufa et al., 2005; Rozbicki et al., 2015) , but similar to 14.5% of the bread wheat from the worldwide collection (Bordes et al., 2008) . Lower values than ours for protein content mean value of durum wheat were from 12-13.9% as shown by other authors (Bilgin et al., 2010; Žilić et al., 2010) . The homogenic groups of 10 and 11 were observed for protein content, according to Tukey (HSD) test, in bread and durum wheat, respectively. The wet gluten content ranged from 22.8% to 30.3% for bread wheat genotypes, and from 28.9% to 36.3% for durum wheat genotypes (Table 1) , which is smaller range of variation compared to variation of 24-40.5% and 14-48% for wet gluten content reported in bread wheat and in durum wheat by Bilgin et al. (2010) and Yang et al. (2014) , respectively. Žilić et al. (2010) documented 1.6-fold higher wet gluten content in durum wheat than in bread wheat, which is slightly higher than analogous value from our study of 1.3. The Tukey (HSD) test determined 9 and 7 homogenic subgroups for wet gluten content in bread and durum wheat, respectively. The gliadins are responsible for the viscous properties of dough during mixing, whereas glutenins as polymeric proteins reduce dough extensibility and increase dough strength (Różyło, Laskowski, 2011) . The Zeleny sedimentation volume was from 39.4 to 67.1 mL in bread wheat genotypes and from 37.4 to 48.3 mL in durum wheat genotypes (Table 1) , which is a higher and wider range in comparison to results of Kaya and Akçura (2014) for bread wheat, and of Szumiło et al. (2010) for durum wheat. Sedimentation values evaluated as <15 mL represent weak, 16-24 mL medium, 25-36 mL strong and over 36 very strong gluten (Basçiftçi, Kınacı, 2015) , inferring strong gluten quality in all durum wheat genotypes and 10 bread wheat genotypes in our study. The mean value for Zeleny sedimentation volume (53.6 mL) in bread wheat in our study was higher than the mean value of 30.7 mL of hard red winter wheat from Nebraska (Fufa et al., 2005) , of 30.3 mL of Chinese bread wheat cultivars (Yang et al., 2014) and of 28.6 mL of 162 bread wheat cultivars from European Wheat Catalogue (Branlard et al., 2001) , but similar to the value of 52.8 mL reported by Zanetti et al. (2001) . According to Tukey (HSD) test, the number of homogenic subgroups for Zeleny sedimentation volume was different in bread and durum wheat -11 and 8, respectively. The deformation energy ranged from 179.3 to 357.8 10 -4 J for bread wheat genotypes, and from 267.1 to 357.1 10 -4 J for durum wheat genotypes (Table 1) , whereas the wider range of variation for bread wheat of 208-573 10 -4 J was obtained by Maghirang et al. (2006) , and smaller ranges of 209.2-287.6 10 -4 J and of 64.3-187.6 10 -4 J were reported in bread wheat by Surma et al. (2012) and in durum wheat by Abinasa et al. (2012) , respectively. The number of homogenic sub-groups for deformation energy was 11 and 8, in bread and durum wheat, respectively, based on Tukey (HSD) test. It is interesting to notice that the same top three genotypes of bread wheat with the highest values for protein content, wet gluten content and deformation energy were 'Tecumseh' from USA, 'Žitarka' from Croatia and 'Renan' from France, corroborating the correlations between these quality traits. In regard to [2000] [2001] were the most promising for quality regarding high deformation energy. According to the t-test, significant differences were observed between means of all examined technological quality traits, with the values of protein content, wet gluten content and deformation energy being higher in durum wheat, and with the values of Zeleny sedimentation volume being higher in bread wheat (Table 1) .
MANOVA was presented as multiple tests of between-subjects effects for bread and durum wheat, separately, showing statistical significance (p < 0.001) of all sources of variation (Table 2) . The hierarchy of importance of sources of variation for the examined quality traits according to partial η 2 from MANOVA were: Table 2 ).
The greater significance of environmental variation for Zeleny sedimentation volume and deformation energy in durum wheat, and for protein content and wet gluten content in bread and durum wheat, in this study, is compliant with the results of Drezner et al. (2007) and Bilgin et al. (2010) , stating strong environmental impact on bread and durum wheat quality traits-protein content, wet gluten content and deformation energy. Rozbicki et al. (2015) pointed out that the genotype as source of variation was more important than ecological factors on gluten quality coupled to Zeleny sedimentation for bread wheat, similarly as shown in this study. Hristov and Mladenov (2005) also showed for 20 cultivars of bread wheat statistical significance (p < 0.01) of all interaction effects (G × L, G × S, L × S and L × S × G) on wet gluten content and Zeleny sedimentation volume variation, across five locations in Serbia.
Genetic parameters of wheat technological quality were under scrutiny of other authors (Bilgin et al., 2010; Tsegaye et al., 2012) . The gluten quality and content are controlled by major genes, whereas protein
The relation
for Zeleny sedimentation volume content in bread wheat was equal to one. The larger when compared to was determined for all technological quality traits in durum wheat: protein content (1.4 times higher), wet gluten content (1.5 times higher), Zeleny sedimentation volume (2.1 times higher) and deformation energy (1.4 times higher) (Table 3) , which is in accordance with the findings of Bilgin et al. (2010) regarding relation of 2 and 2.4 for protein content and wet gluten content, respectively. Durum wheat genotypes exhibited generally larger influence of genotype × environment interaction on technological quality traits compared to bread wheat. The existence of large genotype × environment interaction indicates the necessity of carrying out the selection in a range of environments and breeding different genotypes adaptable for specific environments (Falconer, Mackay, 1996) . The environmental component of variance ( ) was smaller than and for all the traits, both in bread and durum wheat.
Heritability in a broad sense was very high (>90%) for protein content, wet gluten content and deformation energy in bread wheat (Table 3 ). Higher hb 2values (>95%) than ours for protein content in Triticum aestivum recombinant inbred lines (RILs) and improved lines, were reported by Zanetti et al. (2001) and Basçiftçi and Kınacı (2015) . The probable explanation for such high values is the genetic control of the phenotypic expression for protein content with several genes with major and/or minor effects. Šarčević et al. (2014) obtained very high (>94%) values for for protein content, wet gluten content and Zeleny sedimentation volume for 19 winter wheat cultivars under both high -broad sense heritability, CVg -coefficient of genetic variation, CVph -coefficient of phenotypic variation, GA -genetic advance, GAM -genetic advance as percent of mean; PC -protein content, WG -wet gluten content, ZS -Zeleny sedimentation volume, W -deformation energy content is determined by major genes and quantitative trait loci (QTLs) also. Larger genetic component of variance ( ) relative to the component of variance due to the genotype × environment interaction ( ) in this study was observed for the following technological quality traits in bread wheat: protein content (3.2 times higher), wet gluten content (2.9 times higher) and deformation energy (3.9 times higher) ( Table 3 ). and low N fertilization level, whereas Aydin et al. (2010) showed for protein content and Zeleny sedimentation volume to be 87.4% and 89.1% for 25 genotypes of bread wheat, respectively. Conversely, Kaya and Akcura (2014) reported small to medium values for for protein content, wet gluten content and Zeleny sedimentation volume of 45%, 41% and 52%, respectively, for 20 genotypes of bread wheat. High (80-90%) was showed for protein content and deformation energy in durum wheat and for Zeleny sedimentation volume in bread wheat (Table 3) , differently from small to medium values for Zeleny sedimentation volume of 67%, obtained for 162 cultivars of bread wheat according to Branlard et al. (2001) , and to 45% for protein content in most widely grown Turkish durum wheat cultivars, according to Kaya and Akcura (2014) . Broad sense heritability was moderately high (70-80%) for wet gluten content and Zeleny sedimentation volume in durum wheat (Table 3) , whereas Kaya and Akcura (2014) reported lower value for Zeleny sedimentation volume.
The highest values of the coefficient of genetic variation (CV g ) and coefficient of phenotypic variation (CV ph ) were recorded for deformation energy (18.01% and 18.41%, respectively) in bread wheat (Table 3) . The minimum values of CV g and CV ph of 4.12% and 4.58%, respectively, were shown for protein content in durum wheat, quite smaller than CV ph of 18.37% reported by Bilgin et al. (2010) . CV g and CV ph were small (<10%) for all examined traits except for Zeleny sedimentation volume and deformation energy in bread wheat, which showed medium variation (10% < CV ph < 20%), in accordance with the findings of other authors (Fufa et al., 2005; Žilić et al., 2010; Yang et al., 2014) .
Heritability estimate is insufficient to make significant improvement through selection unless accompanied by favourable amount of genetic advance (Bilgin et al., 2010) . Non-additive gene effects relate to high heritability but low genetic advance of a trait of interest, whereas additive gene action stipulates high, both, heritability and genetic advance, leading to the success of selection (Laghari et al., 2010) . Very high and high estimate of 95.8% and 86.2% coupled with high expected genetic advance (>20%) were shown for deformation energy and Zeleny sedimentation volume in bread wheat, respectively, whereas very high estimate (>93%) and moderate expected genetic advance of 12.6% and 18.4% were observed for protein content and wet gluten content in bread wheat, respectively (Table 3) . Basçiftçi and Kınacı (2015) obtained higher genetic advance for Zeleny sedimentation volume in bread wheat lines of 30.1%. The smallest genetic advance value (7.6%) was determined for protein content in durum wheat. Contrary to our results, Bilgin et al. (2010) showed both small (<40%) and genetic advance (<9%) values for protein content and wet gluten content in 25 genotypes of durum wheat, similarly to 51% and 4.9%, respectively, for protein content in 23 durum wheat genotypes reported by Tsegaye et al. (2012) .
Genotype-by-trait analyses of interrelationship between agronomic characteristics and technological quality properties calculated from multi-environment trial data for bread and durum wheat are shown (Figs 1-2 ). Across the 15 tested bread wheat genotypes grain yield was positively associated with Zeleny sedimentation volume, but negatively with the other three technological quality properties -protein content, wet gluten content and deformation energy (Fig. 1) . These relations suggest that it is difficult to combine higher grain yield, protein content, wet gluten content and deformation energy in a single genotype. Similarly, Kaya and Akcura (2014) showed negative correlation between grain yield and protein content, and grain yield and wet gluten content in twenty genotypes of bread wheat. The positive associations were found for grain thickness and Zeleny sedimentation volume and to lesser extent between grain thickness and protein content, grain thickness and wet gluten content, grain thickness and deformation energy, making grain thickness suitable agronomic trait that can be indirect selection criterion. Varga et al. (2003) found positive correlation between grain thickness and wet gluten content for winter wheat genotypes, whereas Drikvand et al. (2013) showed positive correlation between grain width and protein content for 92 bread wheat cultivars and breeding lines. All four investigated parameters of technological quality were negatively associated with grain number per spike and spike length. Bread wheat genotypes 'Žitarka' and 'Renan' had the highest values for protein content, wet gluten content, Zeleny sedimentation volume and deformation energy, with 'Renan' being superior in regard to grain yield and thousand grain weight. If it is desirable to further improve grain yield of 'Žitarka', cross ZP AU 12 × 'Žitarka' may be useful.
YLD -grain yield, TGW -thousand grain weight, PH -plant height, SL -spike length, GNS -grain number per spike, GL -grain length, GW -grain width, GT -grain thickness, PTC -productive tillering coefficient; PC -protein content, WGwet gluten content, ZS -Zeleny sedimentation volume, Wdeformation energy Across the 15 tested durum wheat genotypes grain yield was negatively correlated with protein content, wet gluten content, Zeleny sedimentation volume and deformation energy, suggesting impediment for combining higher grain yield, and four examined technological quality properties in a single genotype (Fig. 2) . According to Bilgin et al. (2010) , the negative correlation observed between protein content and grain yield resulted mainly from protein dilution by non-nitrogen compounds in the grain during grain filling. Grain thickness proved to be highly positively associated with Zeleny sedimentation volume and to a lesser extent to deformation energy, protein content and wet gluten content, respectively. Grain vitreousness was positively associated with protein content, and to lesser extent to wet gluten content, deformation energy and Zeleny sedimentation volume, which was also showed by El-Khayat et al. (2006) and Bilgin et al. (2010) , as positive correlation of grain vitreousness and protein content and wet gluten content. Grain thickness and grain vitreousness can be indirect selection criteria for improving Zeleny sedimentation volume, protein content, deformation energy and wet gluten content in durum wheat. All four examined technological quality properties were negatively associated with the following agronomic characteristics: grain number per spike, spike length, plant height and productive tillering coefficient. The durum wheat genotypes 37ED./07 7857 and 37ED.7880 had the highest protein content, wet gluten content, Zeleny sedimentation volume and deformation energy, with the first one being more superior in regard to the most of the investigated agronomic traits. If it is desirable to further improve grain yield level of 37ED./07 7857 and 37ED.7880, the cross with ZP 10/1 can be recommended.
Conclusions
1. Very high (95.8%) and high (86.2%) heritability in a broad sense ( ) for deformation energy and Zeleny sedimentation volume, respectively, in the studied genotypes of bread wheat, coupled with high expected genetic advance as percent of mean of 36.3% and 28.1%, respectively, and predominant genetic variance ( ), the success from classical breeding approach can be anticipated for these two traits.
2. The moderately high heritability in a broad sense (74-80.8%) was determined for grain protein content, wet gluten content, Zeleny sedimentation volume and deformation energy, accompanied by small genetic advance (7.6%) for protein content and moderate genetic advance (10-13.2%) for wet gluten content, Zeleny sedimentation volume and deformation energy, along with genotype × environment variance ( ) larger for about 1.4-2.1 to , scored less success in breeding for protein content, wet gluten content, Zeleny sedimentation volume and deformation energy improvement in the studied genotypes of durum wheat.
3. The ratio of and ( / ) indicated greater stability for protein content, wet gluten content and deformation energy in the studied genotypes of bread wheat, and instability for all examined traits of technological quality in the studied genotypes of durum wheat.
4. Grain yield was positively correlated with Zeleny sedimentation volume, but negatively with protein content, wet gluten content and deformation energy, in the studied genotypes of bread wheat, whereas in the studied genotypes of durum wheat it showed negative correlations with all four technological quality properties. Taking into account strong positive association between grain thickness and Zeleny sedimentation volume, and to a lesser extent between grain thickness and protein content, grain thickness and wet gluten content, grain thickness and deformation energy, grain thickness can be a suitable agronomic trait that can serve as indirect selection criterion in the studied genotypes of bread wheat and durum wheat improvement of examined technological quality properties. Grain vitreousness was positively correlated with protein content and to a lesser extent to wet gluten content, deformation energy and Zeleny sedimentation volume and can be also considered as the attribute of indirect selection for these technological quality traits in the studied genotypes of durum wheat. 
